Distribution of neurons expressing neurokinin B in the rat brain: immunohistochemistry and in situ hybridization.
Neurokinin B (NKB) belongs to the family of neuropeptides named tachykinins. Members of this family such as substance P or neurokinin A have been proposed to function as neurotransmitters or neuromodulators. Searching for possible sites of action of NKB in the central nervous system, we have now investigated its distribution within the rat brain by immunohistochemical techniques and in situ hybridization. For immunohistology two different antisera directed against amino acid sequences within preprotachykinin B were used. One antiserum had been raised against a synthetic derivative of NKB; the other one was directed towards the amino acids 50-79 of preprotachykinin B, which are referred to as peptide 2. Essentially the same distribution of immunoreactive perikarya was obtained with both antisera and it closely corresponded to the cellular localization of preprotachykinin B mRNA. Neurons containing NKB immunoreactivity and mRNA were present in many areas including cerebral cortex, hippocampal formation, amygdaloid complex, bed nucleus of the stria terminalis, ventral pallidum, habenula, medial preoptic area, arcuate nucleus, and lateral mammillary bodies. Dense immunoreactive fibers were observed in various parts of the brain and were most prominent in the olfactory bulb and tubercle, the lateral olfactory tract, medial hypothalamus, around blood vessels of the median eminence and interpeduncular nucleus, amygdaloid nuclei, stria terminalis, subbrachial nucleus, and medial geniculate nucleus. Fibers of less intense staining were seen among other brain areas in the substantia nigra, the reticular formation, and the area of the nucleus of the solitary tract. Surgical lesion of the fasciculus retroflexus revealed that the dense fiber network observed in the interpeduncular nucleus originates from the ventral and dorsal parts of the medial habenula. Our data suggest a widespread and distinct distribution of neurons expressing NKB within the central nervous system, suggesting possible neuromodulatory roles of this neuropeptide for various brain functions.